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The new Digital Earth Reference Model
(GLWRU��-RKQ�'��(YDQV��1$6$�'LJLWDO�(DUWK�2IILFH
9HUVLRQ������-XQH�������3UHYLRXV�YHUVLRQ��

7KH�'LJLWDO�(DUWK�,QLWLDWLYH�VHHNV�WR�IDFLOLWDWH�DQG�SURPRWH�WKH�XVH�RI�JHRUHIHUHQFHG�LQIRUPDWLRQ�
IURP�PXOWLSOH�VRXUFHV�RYHU�WKH�,QWHUQHW��7KLV�UHTXLUHV�LQWHURSHUDELOLW\���ZRUNLQJ�WRJHWKHU���DPRQJ�
WKH�VRIWZDUH�V\VWHPV�WKDW�SURYLGH�JHRVSDWLDO�GDWD��PDSV��VHUYLFHV��DQG�XVHU�DSSOLFDWLRQV��*HRVSDWLDO�
LQWHURSHUDELOLW\�LV�EDVHG�RQ�VKDUHG�DJUHHPHQWV�²�ZKHWKHU�IRUPDO�JRYHUQPHQW�VWDQGDUGV�RU�FRQVHQVXV�
LQGXVWU\�VSHFLILFDWLRQV�²�JRYHUQLQJ�HVVHQWLDO�JHRVSDWLDO�FRQFHSWV�DQG�WKHLU�HPERGLPHQW�LQ�
FRPPXQLFDWLRQ�SURWRFROV��VRIWZDUH�LQWHUIDFHV��DQG�GDWD�IRUPDWV�

7KLV�GRFXPHQW�H[SODLQV�VRPH�RI�WKHVH�DJUHHPHQWV�ZLWKLQ�D�VWUXFWXUHG�5HIHUHQFH�0RGHO�RI�
JHRVSDWLDO�SURFHVVLQJ��DV�WKH\�DSSO\¬�WR�¬�WKH¬�GHVLJQ�RI�JHRVSDWLDO�VRIWZDUH�DQG�VHUYLFHV��7KLV�
5HIHUHQFH�0RGHO¬�JXLGHV�WKH�VFRSH�DQG�JURZWK�RI�'LJLWDO�(DUWK��EXW�PRUH�EURDGO\��LW�GHWDLOV¬�KRZ¬�
DQ\¬�JHRVSDWLDO�VRIWZDUH�FDQ�SOXJ�LQWR�D�JOREDO��LQWHURSHUDELOLW\�LQIUDVWUXFWXUH��WR�GUDZ�RQ�PDQ\�
GLIIHUHQW�VRXUFHV�RI�GDWD�DQG�VHUYLFHV�³�RU�WR�VXSSRUW�D�ZLGH��GLYHUVH�XVHU�DXGLHQFH�

7ZR�RUJDQL]DWLRQV�PDLQWDLQ�PRVW�RI�WKH�VWDQGDUGV�DQG�VSHFLILFDWLRQV�UHIHUHQFHG�KHUH��WKH�2SHQ*,6
&RQVRUWLXP��2*&���D�QRW�IRU�SURILW�FRQVRUWLXP�IRFXVHG�RQ�JHRJUDSKLF�LQIRUPDWLRQ�V\VWHPV��DQG�
WKH�,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��,62��DQG�HVSHFLDOO\�LWV�7HFKQLFDO�&RPPLWWHH�RQ
*HRJUDSKLF�,QIRUPDWLRQ�*HRPDWLFV��7&�������1RWH��6RPH�2*&�DQG�,62�GRFXPHQWV�PHQWLRQHG�KHUH�DUH�
LQWHUQDO�ZRUNLQJ�GUDIWV��SDVVZRUG�SURWHFWHG�DQG�DFFHVVLEOH�RQO\�WR�PHPEHU�RUJDQL]DWLRQV�RU�ZRUNLQJ�JURXSV���2WKHU�
VWDQGDUGV�PHQWLRQHG�KHUH�EHORQJ�WR�WKH�:RUOG�:LGH�:HE�&RQVRUWLXP��:�&���WKH�8QLWHG�6WDWHV�
)HGHUDO�*HRJUDSKLF�'DWD�&RPPLWWHH��)*'&���RU�RWKHU�ERGLHV�DV�LQGLFDWHG��DQG�DUH�RSHQO\�DYDLODEOH�
WR�DOO�

0. Organization

a. Viewpoints and levels of abstraction

7KH�5HIHUHQFH�0RGHO�EULQJV�WRJHWKHU�VWDQGDUGV�DW�WZR�GLIIHUHQW�OHYHOV��VXPPDUL]HG�LQ�7DEOH���

� ,PSOHPHQWDWLRQ�VSHFLILFDWLRQV�WHOO�VRIWZDUH�GHYHORSHUV�KRZ�WR�H[SUHVV�LQIRUPDWLRQ�RU�UHTXHVWV�
ZLWKLQ�SDUWLFXODU�GLVWULEXWHG�FRPSXWLQJ�HQYLURQPHQWV��LQFOXGLQJ�DFFHVV�SURWRFROV��REMHFW�
PRGHOV��DQG�QDPLQJ�FRQYHQWLRQV��6XFK�VSHFLILFDWLRQV�DUH�GLUHFWO\�XVDEOH�ZLWKLQ�WKHLU�WDUJHW�
FRPSXWLQJ�HQYLURQPHQW��

� $EVWUDFW�PRGHOV�VSHFLI\�ZKDW�LQIRUPDWLRQ�RU�UHTXHVWV�DUH�YDOLG�LQ�SULQFLSOH��LUUHVSHFWLYH�RI�
LQGLYLGXDO�FRPSXWLQJ�HQYLURQPHQWV��WKH\�GHILQH�HVVHQWLDO�FRQFHSWV��YRFDEXODU\��DQG�VWUXFWXUH�
�W\SH�KLHUDUFK\��RI�JHRVSDWLDO�VHUYLFHV�DQG�LQIRUPDWLRQ�WUDQVIHU��7KHVH�PRGHOV�VHW�WKH�VWDJH¬�
IRU�FUHDWLQJ�LPSOHPHQWDEOH�VSHFLILFDWLRQV��DQG�IRU�H[WHQGLQJ�H[LVWLQJ�RQHV�WR�QHZ�
HQYLURQPHQWV��
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$W�HDFK�RI�WKHVH�OHYHOV��FHUWDLQ�VWDQGDUGV�GHILQH�WKH�LQWHUIDFHV�WKDW�DOORZ�GLIIHUHQW�V\VWHPV�WR�ZRUN�
WRJHWKHU��RU�WKH�H[SHFWHG�EHKDYLRU�RI�VRIWZDUH�V\VWHPV��WKLV�LV�WKH�FRPSXWDWLRQ�YLHZSRLQW��ZKRVH�
DFFHQW�LV�RQ�LQYRNLQJ�VHUYLFHV�HIIHFWLYHO\�DQG�XQDPELJXRXVO\��2WKHU�VWDQGDUGV�GHILQH�WKH�FRQWHQW�RI�
JHRVSDWLDO�LQIRUPDWLRQ�RU�LWV�HQFRGLQJ�IRU�DFFXUDWH�WUDQVIHU�EHWZHHQ�GLIIHUHQW�SURFHVVLQJ�V\VWHPV��7KLV�
LV�WKH�LQIRUPDWLRQ�YLHZSRLQW��ZKLFK�HPSKDVL]HV�HIILFLHQW��ORVVOHVV�FRPPXQLFDWLRQ�

2*&
V�$EVWUDFW�6SHFLILFDWLRQ��7RSLF�����2YHUYLHZ��6HFWLRQ����H[SODLQV�WKH�UROHV�RI�DEVWUDFW�DQG�
LPSOHPHQWDWLRQ¬�PRGHOV��DQG�WKH�LQWHUGHSHQGHQFH�RI�VHUYLFH�LQYRFDWLRQ�DQG�LQIRUPDWLRQ�WUDQVIHU�¬�
,62
V�5HIHUHQFH�0RGHO��,62���������',6����������)',6�����������,6�����������SURYLGHV�DGGLWLRQDO�
EDFNJURXQG�RQ�FRQFHSWXDO�PRGHOV�DQG�WKHLU�UROH�LQ�VSHFLILFDWLRQ�GHVLJQ��

The interoperability "stack"

7KH�5HIHUHQFH�0RGHO�LV�VWUXFWXUHG�DURXQG�WKHVH�IRXU�WRSLFV��DORQJ�D�JHQHULF��VWDFN��RI�
JHRSURFHVVLQJ�FOLHQWV��VHUYHUV��DQG�LQWHUPHGLDWH�VHUYLFHV��GHSLFWHG�LQ�)LJXUH����

Computation Viewpoint Information Viewpoint

Service Invocation Information Transfer

Implementation 
specifications ("how")

Interface Encoding

Abstract models 
("what") 

Behavior Content

Table 1. Viewpoints and levels of abstraction
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&RPSRQHQWV�LQ�WKLV�PRGHO�DUH�RI�IRXU�HVVHQWLDO�NLQGV��

� 8VHU�DSSOLFDWLRQV�DUH�WKH�VRIWZDUH�XVXDOO\�VHHQ�E\�XVHUV��WKH\�PD\�EH�KLJKO\�FXVWRPL]HG�
DQDO\WLFDO�RU�ILHOG�DSSOLFDWLRQV��RU�JHQHUDO�SXUSRVH�YLHZHUV��7KH\�GUDZ�WKHLU�LQSXW�HLWKHU�
GLUHFWO\�IURP�GDWD�UHSRVLWRULHV�RU�IURP�LQWHUPHGLDWH�VHUYLFHV�WKDW�SUH�SURFHVV�GDWD�IRU�WKHLU�
XVH��

� *HRSURFHVVLQJ�VHUYLFHV�DUH�WKH��ZRUNKRUVHV��RI�WKH�LQWHURSHUDELOLW\�VWDFN��7KH\�PD\�VLPSO\�
GUDZ�PDSV�IURP�UDZ�GDWD��RU�WKH\�PD\�SHUIRUP�DGYDQFHG¬�DQDO\WLFDO�IXQFWLRQV�VXFK�DV�IHDWXUH�
H[WUDFWLRQ�RU�FRRUGLQDWH�WUDQVIRUPDWLRQ��7KH\�SURYLGH�GDWD��PDSV��RU�RWKHU�LQSXWV¬�WR�XVHU¬�
DSSOLFDWLRQV�²�RU�WR�RWKHU�VHUYLFHV��LQ�ZKDW
V�NQRZQ�DV��VHUYLFH¬�FKDLQLQJ���

� &RQWHQW�UHSRVLWRULHV�SURYLGH�JHRVSDWLDO�GDWD�LQ�WKH�IRUP�RI�IHDWXUHV��FRYHUDJHV��DQG�GDWD�
REMHFWV�RU�WDEOHV��

� &DWDORJV�DOORZ�FOLHQWV�DQG�VHUYLFHV�WR�ILQG�RXW�ZKDW�UHSRVLWRULHV�RU�VHUYLFHV�DUH�DYDLODEOH�DQG�
DSSURSULDWH�IRU�WKHLU�XVH��*D]HWWHHUV�DUH�DQRWKHU�VXFK��PHWD�VHUYLFH���WKH\�SURYLGH�WKH�
JHRJUDSKLF�ORFDWLRQV�RI�SODFH�QDPHV��

7KH�VWDQGDUGV�UHIHUHQFHG�KHUH�GHVFULEH�DQG�JXLGH�WKH�LQWHUDFWLRQ�EHWZHHQ�WKHVH�FRPSRQHQWV��GDWD�
TXHULHV�DQG�WKHLU�UHVSRQVHV��VHUYLFH�LQYRFDWLRQV��PHWDGDWD�UHWULHYDO�PHFKDQLVPV��DQG�VR�RQ�

1. Data and data access

a. Features

,62�DQG�2SHQ*,6�VWDQGDUGV�DQG�VSHFLILFDWLRQV�GHILQH�D�JHRJUDSKLF�IHDWXUH�TXLWH�JHQHUDOO\��DV��DQ�
DEVWUDFWLRQ�RI�D�UHDO�ZRUOG�SKHQRPHQRQ�������DVVRFLDWHG�ZLWK�D�ORFDWLRQ�UHODWLYH�WR�WKH�(DUWK���,Q�
SUDFWLFH��WKH�WHUP��IHDWXUH��XVXDOO\�UHIHUV�WR�GLVFUHWH��RU��YHFWRU��GDWD�HQWLWLHV��ZKRVH�SRVLWLRQ�LQ�
VSDFH�LV�GHVFULEHG�E\�JHRPHWULF�DQG�WRSRORJLFDO�SULPLWLYHV�VXFK�DV�SRLQWV��OLQHV��RU�SRO\JRQV��7DEOH���
RUJDQL]HV�WKH�YDULRXV�VWDQGDUGV�DQG�VSHFLILFDWLRQV�UHODWHG�WR�JHRJUDSKLF�IHDWXUHV��

Implementation specifications

7KUHH�2*&�VSHFLILFDWLRQV�SURYLGH�GLUHFW�LPSOHPHQWDWLRQ�JXLGDQFH�IRU�DFFHVV�WR�IHDWXUHV�

Figure 1. The interoperability "stack"

Service Invocation Information Transfer

Implementation
specifications

Interface:
OGC Simple Features access
for SQL, COM, CORBA

OGC Web Feature Service (WWW)

Encoding:
OGC Geography Markup Language (XML)
OGC Location Organizer Folder (XML/GML)

Abstract models Behavior:
ISO 19125-1 (Access to Simple
Features: Common Architecture)

Content:
ISO 19107 (Spatial Schema)
ISO 19108 (Temporal Schema)
OGC Topic 1 (Feature Geometry)
OGC Topic 5 (Features)
OGC Topic 8 (Feature Relationships)

Table 2. Features
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� 7KH�6LPSOH�)HDWXUHV�$FFHVV�VSHFLILFDWLRQV�DSSO\�WR�WKUHH�GLVWULEXWHG¬�FRPSXWLQJ�SODWIRUPV�
��64/��2/(�&20���DQG�&25%$���DQG�WR�WKH�VLPSOHVW�DQG�PRVW�FRPPRQO\�XVHG�JHRPHWU\�
W\SHV��SRLQWV��OLQHV��DQG�SRO\JRQV��DQG�FRPSRXQGV�RI�WKHVH���$OO�WKUHH�VSHFLILFDWLRQV�VKDUH�D�
FRPPRQ�REMHFW�PRGHO��ZKLFK�,62�7&����LV�UHYLHZLQJ�IRU�DGRSWLRQ��

� 7KH�:HE�)HDWXUH�6HUYLFH�5HTXHVW�)RU�&RPPHQWV�GHWDLOV�:HE�EDVHG�DFFHVV��LQVHUWLRQ��
XSGDWH��GHOHWLRQ��TXHU\��DQG�GLVFRYHU\��WR�6LPSOH�)HDWXUHV�HQFRGHG�LQ�;0/�DFFRUGLQJ�WR�
2*&
V�*HRJUDSK\¬�0DUNXS�/DQJXDJH��*0/��VSHFLILFDWLRQ��

� $�UHFHQW�FDOO�IRU�VSHFLILFDWLRQV�RQ�2SHQ*,6�)HDWXUH�*HRPHWU\�VHHNV�WR�H[WHQG�6LPSOH�
)HDWXUHV�$FFHVV�WR�PRUH�FRPSOH[�JHRPHWU\�W\SHV��

2*&�KDV�DOVR�GHYLVHG�WZR�GLIIHUHQW�HQFRGLQJ�VSHFLILFDWLRQV�IRU�LWV�VLPSOH�IHDWXUHV�

� �:HOO�.QRZQ�7H[W��DQG��:HOO�.QRZQ�%LQDU\��IRUPDWV�DUH�GHILQHG�LQ�2*&
V�6LPSOH�
)HDWXUHV�$FFHVV�VSHFLILFDWLRQV�IRU�64/��2/(�&20���DQG�&25%$��

� 7KH�*HRJUDSK\¬�0DUNXS�/DQJXDJH��*0/��LV�DQ�;0/�6FKHPD�PRGHO�IRU�H[SUHVVLQJ¬�
VLPSOH�JHRPHWULHV�DQG�GHILQLQJ�VLPSOH�IHDWXUHV�LQ�;0/��7KH�/RFDWLRQ�2UJDQL]HU�)ROGHU
�/2)��DQG�;0/�IRU�,PDJH�DQG�0DS�$QQRWDWLRQV��;,0$���ERWK¬�LQIRUPDO�'LVFXVVLRQ¬�
3DSHUV��DUH�WZR�H[DPSOHV�RI�*0/�EDVHG�DSSOLFDWLRQ�VFKHPDV��:RUN�LV�XQGHUZD\�LQ�2*&�WR�
H[WHQG�*0/�WR�HQFRGH�DGGLWLRQDO�JHRPHWU\�W\SHV��IHDWXUH�WRSRORJ\��FRYHUDJHV��VHH�EHORZ���
WHPSRUDO�YDULDWLRQ��DQG�RWKHU�IHDWXUH�SURSHUWLHV��

Abstract models

,62�7&���¬�KDV�SXEOLVKHG�VHYHUDO�FRQFHSWXDO�PRGHOV�GHVFULELQJ�JHRJUDSKLF�IHDWXUHV�

� ,62·V�6SDWLDO�6FKHPD��,62���������',6�����������)',6�����������,6�����������SURYLGHV�D�
PRGHO�RI���GLPHQVLRQDO�DQG���GLPHQVLRQDO�JHRPHWU\�DQG�WRSRORJ\��DQG�UHODWHG�RSHUDWRUV�VXFK�
DV�´EXIIHUµ�RU�´LQWHUVHFWV�µ�

� ,62·V�6LPSOH�)HDWXUHV�&RPPRQ�$UFKLWHFWXUH��,62�����������)',6�����������,6�����������
SURYLGHV�IXUWKHU�GHWDLO�RQ�WKH�VXEVHW�RI�IHDWXUHV�GHVFULEHG�LQ�2*&·V�6LPSOH�)HDWXUH�$FFHVV�
,PSOHPHQWDWLRQ�6SHFLILFDWLRQV��LQFOXGLQJ�ZHOO�NQRZQ�HQFRGLQJV�DQG�D�VWDUWHU�VHW�RI�6SDWLDO�
5HIHUHQFH�6\VWHPV��

,Q�WKH�2SHQ*,6�$EVWUDFW�6SHFLILFDWLRQ��WKUHH�VHSDUDWH�YROXPHV�SURYLGH�XVHIXO�VWUXFWXUH�DQG�
YRFDEXODU\�UHODWHG�WR�IHDWXUHV��

� 7RSLF���RQ�)HDWXUH�*HRPHWU\�GHVFULEHV�JHRPHWULF�DQG�WRSRORJLFDO�SULPLWLYHV�DQG�RSHUDWRUV��

� 7RSLF���RQ�)HDWXUHV�H[SODLQV�KRZ�JHRPHWULHV�PD\�EH�XVHG�LQ�PRGHOOLQJ�UHDO�ZRUOG�HQWLWLHV��

� 7RSLF���RQ�)HDWXUH�5HODWLRQVKLSV�GHVFULEHV�PHDQLQJIXO�UHODWLRQVKLSV�EH\RQG�WRSRORJLFDO�
RQHV��DQG�GHILQHV�WHUPV�VXFK�DV�´OLJKWZHLJKWµ�YV��´KHDY\ZHLJKWµ�UHODWLRQVKLSV��

0RVW�ZRUN�WKXV�IDU�KDV�EHHQ�RQ���'�DQG���'�WLPH�LQGHSHQGHQW�IHDWXUH�PRGHOV��+RZHYHU��,62·V�
7HPSRUDO�6FKHPD��,62��������',6�����������)',6�����������,6�����������GHILQHV�KRZ�WR�
UHSUHVHQW�IHDWXUHV�RYHU�WLPH�DQG�QRW�MXVW�LQ�VSDFH�

b. Coverages
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9HU\�JHQHUDOO\�VSHDNLQJ��FRYHUDJHV�GHVFULEH�D�VHW�RI�VSDWLDO�ORFDWLRQV��WKH�´GRPDLQµ��LQ�WHUPV�RI�RQH�
RU�PRUH�FKDUDFWHULVWLFV��WKH�´DWWULEXWH�YDOXHVµ���([DPSOHV�PLJKW�LQFOXGH�D�VRLO�PDS��VRLO�W\SHV�RI�
VSHFLILF�DUHDV���D�VDWHOOLWH�LPDJH��EULJKWQHVV�RI�D�VHW�RI�SL[HOV���RU�D�GLJLWDO�HOHYDWLRQ�PRGHO��UHJXODUO\�
VSDFHG�HOHYDWLRQ�GDWD��RU�WULDQJXODWHG�LUUHJXODU�VSRW�HOHYDWLRQV���7DEOH���VXPPDUL]HV�WKH�¬�VWDQGDUGV�
DQG�VSHFLILFDWLRQV�UHODWHG�WR�FRYHUDJHV��

Implementation specifications

2*&�KDV�UHFHQWO\�UHOHDVHG�WZR�GLIIHUHQW�VSHFLILFDWLRQV�IRU�DFFHVV�WR�FRYHUDJHV�

� $Q�,PSOHPHQWDWLRQ�6SHFLILFDWLRQ�IRU�*ULG�&RYHUDJHV�$FFHVV�LQ�2/(�&20�RU�&25%$�
SURYLGHV�D�GHWDLOHG�LQWHUIDFH�GHILQLWLRQ�WKDW�FRPSOLHV�ZLWK�WKH�$EVWUDFW�6SHFLILFDWLRQ��ZLWKLQ�
WKH�UHDOP�RI�*ULG�&RYHUDJHV���

� 7KH�UHFHQW�:HE�&RYHUDJH�6HUYLFH�LQIRUPDO�'LVFXVVLRQ�3DSHU�SURSRVHV�D�VLPSOH�:HE�EDVHG�
V\QWD[�IRU�DFFHVV�WR�*ULG�&RYHUDJH�GDWD��

$V�IRU�HQFRGLQJ�&RYHUDJHV��QR�VLQJOH�HQFRGLQJ�KDV�WKH�´EOHVVLQJµ�RI�2*&�RU�,62��EXW�WKH�
IROORZLQJ�DUH�D�IHZ�FRPPRQO\�XVHG�ILOH�WUDQVIHU�IRUPDWV�

� *HR7,))�LV�D�ZLGHO\�XVHG�H[WHQVLRQ�RI�WKH�7DJJHG�,PDJH�)LOH�)RUPDW�WKDW�HPEHGV�
JHRUHIHUHQFLQJ�LQIRUPDWLRQ�ZLWKLQ�WKH�LPDJH�ILOH�¬�

� 1,7)��WKH�1DWLRQDO�,PDJH�7UDQVIHU�)RUPDW��ZDV�GHYLVHG�E\�WKH�86�1DWLRQDO�,PDJHU\�DQG�
0DSSLQJ�$JHQF\��1,0$��DQG�VXSSRUWV�PRVWO\�GHIHQVH�DQG�LQWHOOLJHQFH�RSHUDWLRQV��

� +')�(26��WKH�+LHUDUFKLFDO�'DWD�)RUPDW�DSSOLHG�WR�WKH�(DUWK�2EVHUYLQJ�6\VWHP��LV�WKH�
VWDQGDUG�ILOH�IRUPDW�DQG�DSSOLFDWLRQ�LQWHUIDFH�IRU�1$6$·V�LPDJHU\�GLVWULEXWLRQ��

� '7('�KDV�EHHQ�XVHG�E\�1,0$�DQG�WKH�86�*HRORJLFDO�6XUYH\�WR�GLVWULEXWH�'LJLWDO�7HUUDLQ�
(OHYDWLRQ�'DWD��3URGXFWV�IURP�WKH�)HE�������6KXWWOH�5DGDU�7RSRJUDSK\�0LVVLRQ��6570��ZLOO�
DOVR�XVH�WKLV�IRUPDW�DQG�1,7)��

6HYHUDO�GLIIHUHQW�;0/�HQFRGLQJV�DUH�LQ�ZRUN�IRU�FRYHUDJHV��LQFOXGLQJ�;')�DQG�WKH�(DUWK�6FLHQFH
0DUNXS�/DQJXDJH��'LVFXVVLRQV�DUH�DOVR�XQGHUZD\�LQ�2*&�WR�H[WHQG�WKH�*HRJUDSK\�0DUNXS�
/DQJXDJH�WR�FRYHUDJHV�

Abstract models

7R�JXLGH�IXUWKHU�ZRUN�RQ�LPSOHPHQWDWLRQV��2*&�DQG�,62¬�HDFK�KDYH�DEVWUDFW�GHILQLWLRQV�RI�
FRYHUDJHV�

Service Invocation Information Transfer

Implementation
specifications

Interface:
OGC Grid Coverages
Access for OLE/COM

Web Coverage Service

Encoding:
GeoTIFF, HDF-EOS
DTED, NITF
XDF, ESML (XML)

Abstract models Behavior:
OGC Topic 6, Coverages

Content:
ISO 19123, Coverage Schema

Table 3. Coverages
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� 2*&·V�$EVWUDFW�6SHFLILFDWLRQ��7RSLF�����7KH�&RYHUDJH�7\SH���SURYLGHV�D�GHILQLWLRQ�DQG�
GHWDLOHG�RYHUYLHZ�RI�FRYHUDJHV�DQG�WKH�RSHUDWLRQV�WKH\�VXSSRUW��LW�FODVVLILHV�FRYHUDJHV�LQWR�D�
KDOI�GR]HQ�SULPDU\�W\SHV��2*&�LPSOHPHQWDWLRQ�VSHFLILFDWLRQV�KDYH�FRQFHQWUDWHG¬�RQ�WKH�
VSHFLDO�FDVH�RI�´*ULG�&RYHUDJHVµ��XVHG�IRU�HDUWK�LPDJHU\�¬�HOHYDWLRQ�PRGHOV��DQG�YDULRXV�
VHQVRU�GDWD���ZKRVH�GRPDLQ�FRQVLVWV�RI�UHJXODUO\¬�VSDFHG�SL[HOV�RU�SRVWV��

� ,62·V�6FKHPD�IRU�&RYHUDJH�*HRPHWU\�DQG�)XQFWLRQV��,62���������&'������������',6��
���������)',6�����������,6�����������VXSSOLHV�DGGLWLRQDO�GHWDLO�RQ�FRYHUDJHV�DQG�WKHLU�DFFHVV�
IXQFWLRQV��

2. Metadata & Catalog access
%\�GHVFULELQJ�GDWD�RU�VHUYLFHV��PHWDGDWD�DLG�WKHLU�GLVFRYHU\�E\�XVHUV��DQG�WKHLU�ZLGHVSUHDG�XVH�ZLWKLQ�
DQ�LQWHURSHUDEOH�LQIUDVWUXFWXUH��0HWDGDWD�DUH�XVXDOO\�VWRUHG�LQ�D�FDWDORJ��DQG�DFFHVVLEOH�WR�
DSSOLFDWLRQV�DQG�VHUYLFHV�YLD�FDWDORJ�LQWHUIDFHV��7KH�*6',�&RRNERRN��&KDSWHU����VHFWLRQ�RQ
�5HOHYDQW�VWDQGDUGV���SURYLGHV�D�FRQFLVH�RYHUYLHZ�RI�VWDQGDUGV�IRU�DFFHVV�WR�PHWDGDWD�WKURXJK�
FDWDORJ�LQWHUIDFHV��DQG�IRU�PHWDGDWD�FRQWHQW�DQG�HQFRGLQJ��

Implementation specifications
7ZR�2*&�VSHFLILFDWLRQV�GHILQH�FDWDORJ�DFFHVV�LQ�LPSOHPHQWDEOH�GHWDLO�

� 2*&
V�&DWDORJ�,QWHUIDFH�,PSOHPHQWDWLRQ�6SHFLILFDWLRQ�GHILQHV�DQ�64/�OLNH�&RPPRQ�4XHU\�
/DQJXDJH�IRU�VHDUFK�DQG�UHWULHYDO�RI�PHWDGDWD��DORQJ�ZLWK�SURILOHV�RI�LW�IRU�WKH�2/('%��
&25%$��DQG�:HE�FRPSXWLQJ�HQYLURQPHQWV��7KH�:HE�SURILOH�XVHV�$16,�1,62�=������
�D�N�D��,62��������VHUYLFHV��HLWKHU�RQ�LWV�RZQ�,QWHUQHW�SRUW��RU�YLD�+773�XVLQJ�;0/�HQFRGHG�
UHTXHVWV�DQG�DQ�+773��FRRNLH��WR�PDLQWDLQ�VWDWH�DFURVV�D�FOLHQW�VHVVLRQ�

� 2*&
V�:HE�5HJLVWU\�6HUYHU�LQIRUPDO�'LVFXVVLRQ�3DSHU��2*&�'RF��������U���VNHWFKHV�D�
:HE�RULHQWHG�VWDWHOHVV�FDWDORJ�LQWHUIDFH�

$V�IRU�PHWDGDWD�HQFRGLQJ��;0/�LV�JHQHUDOO\�WKH�SUHIHUUHG�RSWLRQ��VHYHUDO�VWDQGDUGV�SURYLGH�
GRFXPHQW�VWUXFWXUHV��'7'V��

� ,62
V�0HWDGDWD�GUDIW�VWDQGDUG��$QQH[�)��,62���������',6�����������)',6�����������,6��
���������SURYLGHV�D�'7'�IRU�GDWDVHW�PHWDGDWD��DXWR�JHQHUDWHG�IURP�D�80/�PRGHO��

� )*'&�SURYLGHV�DQ�HDUOLHU��VLPSOH�'7'�WKDW�FRQIRUPV�WR�LWV�&RQWHQW�6WDQGDUG��VHH�EHORZ���
DOVR�IRU�GDWDVHW�PHWDGDWD��

� 2*&
V�:HE�5HJLVWU\�6HUYHU�LQIRUPDO�'LVFXVVLRQ�3DSHU��2*&�'RF��������U���SURSRVHV�DQ�

Service Invocation Information Transfer

Implementation 
specifications 

Interface:
OGC Web Registry Server DCIS
OGC Catalog Services I.S.
ISO 23950 (ANSI Z39.50), GEO profile

Encoding:
OGC Web Registry Server DCIS
ISO DIS 19115 (Metadata XML encoding)

Abstract models Behavior:
OGC Topic 13, Catalog Services

Content:
FGDC Content Standard
ISO DIS 19115, Metadata

Table 4. Catalogs and metadata
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;0/�'7'�IRU�VHUYLFH�PHWDGDWD�HOHPHQWV�DSSOLFDEOH�WR�2*&
V�:HE�0DS�6HUYLFH��:HE�
)HDWXUH�6HUYLFH��DQG�:HE�&RYHUDJH�6HUYLFH��

,Q�IDFW��PHWDGDWD�FROOHFWLRQV�ZLWK�RWKHU�GDWD�VWUXFWXUHV�FDQ�VWLOO�VXSSRUW�LQWHURSHUDEOH�FDWDORJ�
VHDUFKLQJ��%\�PDSSLQJ�WKHLU�LQWHUQDO�GDWD�ILHOGV�WR�WKRVH�RI�=�����
V�*(2�SURILOH��D�YDULHW\�RI�
PHWDGDWD�FROOHFWLRQV�FDQ�VXSSRUW�)*'&�&OHDULQJKRXVH�TXHULHV��6LPLODUO\��DQ�HDUOLHU�=������SURILOH��
WKH�&DWDORJ�,QWHURSHUDELOLW\�3URWRFRO��&,3���VXSSRUWV�&RPPLWWHH�RQ�(DUWK�2EVHUYLQJ�6DWHOOLWHV�
�&(26��TXHULHV�DFURVV�PDQ\�GLIIHUHQW�PHWDGDWD�FROOHFWLRQV��&,3�LV�FXUUHQWO\�EHLQJ�DOLJQHG�ZLWK�WKH�
*(2�SURILOH�

Abstract models
2*&
V�$EVWUDFW�6SHFLILFDWLRQ��7RSLF������&DWDORJ�6HUYLFHV��GHILQHV�WKH�JHQHULF�HOHPHQWV�WKDW�OHW�
DSSOLFDWLRQV¬�VHDUFK�DQG�UHWULHYH�PHWDGDWD�DERXW�JHRVSDWLDO�LQIRUPDWLRQ�

0HWDGDWD�FRQWHQW�LV�WKH�VXEMHFW�RI�WZR��FRQYHUJLQJ��GRFXPHQWV�

� ¬�7KH�&RQWHQW�6WDQGDUG�IRU�'LJLWDO�*HRVSDWLDO�0HWDGDWD�IURP�WKH�86�)HGHUDO�*HRJUDSKLF�
'DWD�&RPPLWWHH¬��)*'&��GHILQHV¬�WKH�FRQWHQW��EXW�QRW�WKH�HQFRGLQJ�RU�SUHVHQWDWLRQ�¬�RI�
PHWDGDWD�GHVFULELQJ�JHRVSDWLDO�GDWD��,62�LV�UHYLHZLQJ�WKLV�VWDQGDUG�IRU¬�DGRSWLRQ��VHH�EHORZ���
)*'&�ZLOO�DGRSW�WKH�,62�VWDQGDUG�ZKHQ�LW�EHFRPHV�ILQDO��

� 6WHS�E\�VWHS�WXWRULDOV�IRU�)*'&�PHWDGDWD�SUHSDUDWLRQ�DUH�DYDLODEOH�RQOLQH�IURP�WKH�1DWLRQDO�6WDWHV�*HRJUDSKLF

,QIRUPDWLRQ�&RXQFLO��16*,&��DQG�WKH�:LVFRQVLQ�/DQG�,QIRUPDWLRQ�&OHDULQJKRXVH��:,6&/,1&��

� ,62
V�GUDIW�VWDQGDUG�RQ�0HWDGDWD��,62���������',6�����������)',6�����������,6�����������
SURYLGHV�D�80/�PRGHO�RI�PHWDGDWD��EDVHG�RQ�WKH�)*'&
V�&RQWHQW�6WDQGDUG��VHH�DERYH��

$OWKRXJK�PRVW�PHWDGDWD�FRQWHQW�WR�GDWH�GHVFULEHV�GDWD���VHUYLFH�PHWDGDWD���GHVFULELQJ�JHRVSDWLDO�
VHUYHU�FDSDELOLWLHV�UDWKHU�WKDQ�GDWD��DUH�EHFRPLQJ�LQFUHDVLQJO\�LPSRUWDQW�DV�PRUH�QHWZRUN�EDVHG�
VHUYLFHV�EHFRPH�DYDLODEOH��

� ,62
V�GUDIW�VWDQGDUG�RQ�6HUYLFHV��,62���������$QQH[�&��VNHWFKHV�JHQHULF�VHUYLFH�PHWDGDWD�
HOHPHQWV��

3. Maps & visualization
5HQGHULQJ�JHRJUDSKLF�LQIRUPDWLRQ�DV�YLVXDOO\�PHDQLQJIXO�PDSV�LV�ZKDW�PDNHV�WKH�GDWD��FRPH�DOLYH��
WR�XVHUV��7DEOH���OLVWV�WKH�VWDQGDUGV�WKDW�DSSO\�WR�LQWHURSHUDEOH�PDSSLQJ�DQG�YLVXDOL]DWLRQ��

Implementation specifications

Service Invocation Information Transfer

Implementation
specifications

Interface:
OGC Web Map Service I.S.
ISO 19128 (Web Map Service)

Encoding:
GeoTIFF, SVG, PNG, JPEG
OGC Styled Layer Descriptor

Abstract models Behavior:
OGC Doc. 98-060 (User interaction
with geospatial data)

OGC Doc. 98-061 (Essential model
of interactive portrayal)

Content:
ISO CD 19117, Portrayal

Table 5. Maps and visualization
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2*&
V�:HE�0DS�6HUYLFH�LV�WKH�SULPDU\�VSHFLILFDWLRQ�IRU�UHTXHVWLQJ�PDSV�DQG�YLVXDOL]DWLRQ��LW�GHWDLOV�
D�VLPSOH�LQWHUIDFH�IRU�UHTXHVWLQJ�PDSV�YLD�WKH�:RUOG�:LGH�:HE��,WV��*HW0DS��UHTXHVWV�DUH�SUHFHGHG�
E\�D��*HW&DSDELOLWLHV��UHTXHVW�WR�DVFHUWDLQ�D�VHUYHU
V�DYDLODEOH��OD\HUV��RI�PDSSDEOH�LQIRUPDWLRQ��DQG�
LWV�UHQGHULQJ�DQG�SURFHVVLQJ�DELOLWLHV��

� 6WHS�E\�VWHS�WXWRULDOV�IRU�VHWWLQJ�XS�DQ�2*&�:HE�0DS�6HUYHU�DUH�DYDLODEOH�IURP�1$6$
V�(6,3�)HGHUDWLRQ�DQG�

,QWHUQDWLRQDO�,QWHUIDFHV��,QF��

� 7KH�2*&�:HE�0DSSLQJ�6HUYLFH�VSHFLILFDWLRQ�LV�FXUUHQWO\�XQGHU�,62�UHYLHZ��'RF����������

%HFDXVH�PDSV�DUH�SLFWXUHV�UDWKHU�WKDQ�FRPSOH[�GDWD��WKH\�UHTXLUH�QR�VSHFLDO�HQFRGLQJ�VFKHPHV��
LQVWHDG�WKH\�HPSOR\�FRQYHQWLRQDO�UDVWHU�IRUPDWV�VXFK¬�DV�3RUWDEOH�1HWZRUN�*UDSKLFV��31*����-RLQW
3KRWRJUDSKLF�([SHUWV
�*URXS
V��-3(*�-),)���7DJJHG�,PDJH�)LOH�)RUPDW��7,))���RU�*HR7,))��RU�
YHFWRU�IRUPDWV�VXFK�DV�6FDODEOH�9HFWRU�*UDSKLFV��69*��

2*&
V�6W\OHG�/D\HU�'HVFULSWRU�LQIRUPDO�'LVFXVVLRQ�3DSHU�VNHWFKHV�DQ�;0/�H[SUHVVLRQ�RI�SRUWUD\DO�
UXOHV�WKDW�WHOO�DQ�2*&�:HE�0DS�6HUYHU�KRZ�WR�UHQGHU�LWV�OD\HUV�RU�WKRVH�RI�DQ�2*&�:HE�)HDWXUH�
6HUYHU�

Abstract models

'HVSLWH�WKH�ZLGHVSUHDG�XVH�RI�PDSV�DQG�YLVXDOL]DWLRQ��WKHUH�KDV�EHHQ�RQO\�OLPLWHG�IRUPDO�GHILQLWLRQ�
RI�LW�

� ,62
V�3RUWUD\DO�GUDIW�VWDQGDUG��,62���������',6�����������)',6�����������,6�����������
GHILQHV�UXOHV�IRU�SRUWUD\LQJ�JHRVSDWLDO�IHDWXUHV�

� 2*&
V�WZR�LQWHUQDO�ZRUNLQJ�GRFXPHQWV�RQ�8VHU�LQWHUDFWLRQ�ZLWK�JHRVSDWLDO�GDWD��'RF�����
�����DQG�LQWHUDFWLYH�SRUWUD\DO��'RF����������VNHWFK�WKH�JHQHULF�VHUYLFHV�LQYROYHG��2*&
V�:HE
0DS�6HUYLFH�LPSOHPHQWDWLRQ�VSHFLILFDWLRQ��OLVWHG�DERYH��VXPPDUL]HV�WKH�FKLHI�FRQFHSWV�LQ�
WKHVH�SDSHUV��

4. Coordinate Reference Systems
&RRUGLQDWH�UHIHUHQFH�V\VWHPV����ZKLFK�DVVRFLDWH�QXPEHUV�ZLWK�ORFDWLRQV�RQ�WKH�HDUWK����XQGHUOLH�
PRVW�JHRVSDWLDO�GDWD�WUDQVIHUV�DQG�VHUYLFH�LQYRFDWLRQV��7DEOH���GHVFULEHV�WKH�VWDQGDUGV�WKDW�JXLGH�WKH�
FKRLFH�DQG�H[SUHVVLRQ�RI�FRRUGLQDWH�UHIHUHQFH�V\VWHPV��

Implementation Specifications

Implementation
specifications

Encoding:
EPSG database & CRS IDs
OGC WKT (in Coord. Transform I.S.)
OGC SRS Encoding in XML

Abstract models Content:
ISO DIS 19111 (Spatial
Referencing by Coordinates)

OGC’s Topic 2 (Spatial
Reference Systems)

Table 6. Coordinate Reference Systems
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� 7KH�(XURSHDQ�3HWUROHXP�6XUYH\�*URXS��(36*��¬�KDV�D�GDWDEDVH�¬�WKDW�OLVWV�FRRUGLQDWH�
UHIHUHQFH�V\VWHP�SDUDPHWHUV�LQ�XVH�DURXQG�WKH�ZRUOG��GDWXPV��HOOLSVRLGV��PHULGLDQV��XQLWV�RI�
PHDVXUH��HWF���DQG�DVVHPEOHV�WKHP�LQWR�FRPPRQO\�XVHG��EXQGOHV���HDFK�ZLWK�D�XQLTXH���GLJLW�
,'��WKDW�FRPSULVH�IXOO�IOHGJHG�FRRUGLQDWH�UHIHUHQFH�V\VWHPV��H�J����:*6���870�=RQH���1�
PHWHUV����$OWKRXJK�QRW�D�FRPSOHWH�VHW��LQWHQGHG�RQO\�IRU�SHWURFKHPLFDO�

� $��VXSSRUWHG��VHW�RI�GDWXPV��HOOLSVRLGV��XQLWV�RI�PHDVXUH��SURMHFWLRQV��DQG�SURMHFWLRQ�
SDUDPHWHUV�DSSHDUV�LQ�2*&
V�6LPSOH�)HDWXUHV�$FFHVV�VSHFLILFDWLRQV�IRU�2/(�&20�DQG�64/�
�6HFWLRQ�����

� 2*&
V�:HOO�.QRZQ�7H[W��:.7��HQFRGLQJ�RI�FRRUGLQDWH�UHIHUHQFH�V\VWHPV��EDVHG�RQ�WKH�
(36*�WDEOHV��LV�GHWDLOHG�LQ�WKH�QHZ�&RRUGLQDWH�7UDQVIRUPDWLRQ�6HUYLFHV�LPSOHPHQWDWLRQ�
VSHFLILFDWLRQ��6HFWLRQ�����7KLV�GRFXPHQW�DOVR�VNHWFKHV��LQ�$SSHQGL[�&��DQ�;0/�HQFRGLQJ�RI�
WKH�:.7�SDUDPHWHUV��

� 2*&�LV�QRZ�XQGHUWDNLQJ�D�PRUH�FRPSUHKHQVLYH�;0/�HQFRGLQJ�RI�FRRUGLQDWH�UHIHUHQFH�
SDUDPHWHUV�

2*&
V�:HE�0DSSLQJ�6HUYLFH�DQG�LWV�*HRJUDSK\�0DUNXS�/DQJXDJH�XVH�(36*
V��SDUDPHWHU�
EXQGOHV���DQG�WKHLU�QXPHULF�,'V��WR�UHTXHVW�PDSV�DQG�WR�HQFRGH�IHDWXUHV��7KH�:HE�0DS�6HUYLFH�
H[WHQGV�(36*�ZLWK�RUWKRJUDSKLF�SURMHFWLRQV��

Abstract models

� ,62
V�GUDIW�VWDQGDUG�RQ�6SDWLDO�5HIHUHQFLQJ�E\�&RRUGLQDWHV��,62���������',6��OD\V�RXW�
JHRGHWLF�FRQFHSWV��SULPDULO\�GDWXP�DQG�HOOLSVRLG��WKDW�XQGHUOLH�HDUWK�EDVHG�FRRUGLQDWH�
V\VWHPV��DQG�WUDQVIRUPDWLRQV�EHWZHHQ�FRRUGLQDWH�V\VWHPV��

� 2*&
V�$EVWUDFW�6SHFLILFDWLRQ��7RSLF�����6SDWLDO�5HIHUHQFH�6\VWHPV��SURYLGHV�D�WD[RQRP\�RI�
FRRUGLQDWH�UHIHUHQFH�V\VWHPV����'�(OOLSVRLGDO����'�&DUWHVLDQ�*HRFHQWULF��3RODU�6SKHULFDO����
'�3URMHFWHG�3ODQDU��/LQHDU�9HUWLFDO��RU�FRPSRXQGV�RI�WKHVH�VXFK�DV�(OOLSVRLGDO�9HUWLFDO���
DORQJ�ZLWK�SULQFLSOHV�RI�JHRGHWLF�WUDQVIRUPDWLRQV�DQG�SRVLWLRQDO�DFFXUDF\�

5. Geoprocessing services
0DSV�DQG�YLVXDOL]DWLRQ�DUH�D�VSHFLDO�FDVH��SHUKDSV�WKH�PRVW�LPSRUWDQW�FDVH��RI�JHRSURFHVVLQJ�
VHUYLFHV��6XFK�VHUYLFHV�PD\�RSHUDWH�RQ�D�YDULHW\�RI�GDWDW\SHV��IHDWXUHV��FRYHUDJHV��PHWDGDWD��PDSV����
HYHQ�VLPSOH�WH[W��7DEOH���VXPPDUL]HV�WKH�VWDQGDUGV�WKDW�SURYLGH�DQ�DUFKLWHFWXUH�DQG�WD[RQRP\�IRU�
WKHVH�VHUYLFHV�

Implementation Specifications
,PSOHPHQWDWLRQ�VSHFLILFDWLRQV�IRU�JHRSURFHVVLQJ�VHUYLFHV�DUH�VWLOO�ZRUNV�LQ�SURJUHVV�DW�WKLV�WLPH�

� 2*&
V�:HE�5HJLVWU\�6HUYHU�LQIRUPDO�'LVFXVVLRQ�3DSHU�VNHWFKHV�DQ�;0/�'7'�IRU�VHUYLFHV�

Implementation
specifications

Interface:
OGC Basic Services Model DCIS 
WSDL, UDDI

Abstract models Behavior:
ISO DIS 19119 (Services)

Table 7. Services Architecture
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PHWDGDWD��

� 2*&
V�%DVLF�6HUYLFHV�0RGHO�LQIRUPDO�'LVFXVVLRQ�3DSHU�JDWKHUV�WKH�FRPPRQ�HOHPHQWV�RI�
2*6
V�:HE�6HUYLFHV�LQWHUIDFHV��:HE�0DS�6HUYLFH��:HE�)HDWXUH�6HUYLFH��DQG�WKH�IRUWKFRPLQJ�
:HE�&RYHUDJH�6HUYLFH���

2WKHU��PRUH�JHQHULF�VSHFLILFDWLRQV�IRU�:HE�EDVHG�VHUYLFHV�PD\�SURYH�XVHIXO�LQ�WKH�JHRVSDWLDO�
FRQWH[W�

� 7KH�6LPSOH�2EMHFW�$FFHVV�3URWRFRO��62$3��LV�DQ�;0/�EDVHG�PHWD�V\QWD[�IRU�LQYRNLQJ�
VHUYLFHV�LQ�DQ�+773�FRQWH[W�

� 7KH�8QLYHUVDO�'HVFULSWLRQ��'LVFRYHU\��DQG�,QWHJUDWLRQ��8'',��VSHFLILFDWLRQV�EXLOG�RQ�62$3�
WR�SXEOLVK�DQG�GLVFRYHU�LQIRUPDWLRQ�DERXW�:HE�VHUYLFHV�LQ�D�%�%�FRQWH[W��

� 7KH�:HE�6HUYLFHV�'HVFULSWLRQ�/DQJXDJH��:6'/��GHILQHV�DEVWUDFW�VHUYLFHV��PHVVDJHV�DQG�
SRUW�W\SHV��DQG�ELQGV�WKHP�WR�VSHFLILF�QHWZRUN�DGGUHVVHV�DQG�SURWRFROV�VXFK�DV�62$3�RU�
+773�

Abstract models
¬�,62�DQG�2*&�DUH�FRQYHUJLQJ�RQ�D�VLQJOH�JHQHULF�PRGHO�RI�JHRVSDWLDO�VHUYLFHV��,62
V�GUDIW�VWDQGDUG�
RQ�6HUYLFHV���,62�&'���������',6����������)',6�����������,6�����������LV�EHLQJ�DGRSWHG�DV�
2*&
V�$EVWUDFW�6SHFLILFDWLRQ��7RSLF�����6HUYLFHV�$UFKLWHFWXUH���7KLV�GRFXPHQW�JURXSV�VHUYLFHV�LQWR�
ILYH�FDWHJRULHV��KXPDQ�LQWHUDFWLRQ��LQIRUPDWLRQ�PDQDJHPHQW��ZRUNIORZ�PDQDJHPHQW��JHR�
SURFHVVLQJ��DQG�FRPPXQLFDWLRQ���GHILQHV�VHUYLFH�FKDLQLQJ�DQG�VHUYLFH�PHWDGDWD��DQG�VNHWFKHV�DQ�
;0/�FRPSDWLEOH�GDWD�GLFWLRQDU\�IRU�VHUYLFH�PHWDGDWD�

7KH�IROORZLQJ�VHFWLRQV�GHVFULEH�WKH�VWDQGDUGV�UHODWHG�WR�VSHFLILF�JHRSURFHVVLQJ�VHUYLFHV��VXFK�DV�
FRRUGLQDWH�WUDQVIRUPDWLRQ��JD]HWWHHUV��DQG�RWKHUV�

a. Coordinate transformation
*LYHQ�WKH�YDULHW\�RI�FRRUGLQDWH�UHIHUHQFH�V\VWHPV�LQ�XVH��FRRUGLQDWH�WUDQVIRUPDWLRQ�LV�RQH�RI�WKH�
PRVW�FRPPRQO\�QHHGHG�JHRSURFHVVLQJ�RSHUDWLRQV��7KHVH�WUDQVIRUPDWLRQV�PD\�EH�H[DFW��XVLQJ�
FORVHG�IRUP�RU�LWHUDWLYH�FRPSXWDWLRQV���RU�DSSUR[LPDWH��XVLQJ�HUURU�PLQLPL]DWLRQV��DV�LQ�WKH�FDVH�RI�
D�GDWXP�FKDQJH��

Implementation Specification
2*&
V�QHZ�&RRUGLQDWH�7UDQVIRUPDWLRQ�6HUYLFHV�LPSOHPHQWDWLRQ�VSHFLILFDWLRQ�SURYLGHV�D�JHQHULF�
REMHFW�PRGHO�IRU�FRRUGLQDWH�V\VWHPV�DQG�WUDQVIRUPDWLRQV��ZLWK���FRQFUHWH�SURILOHV��&20�0,'/�
ILOHV��&25%$�,'/�ILOHV��DQG�-DYD�VRXUFH�VRGH�

Service Invocation

Implementation
specifications

Interface:
OGC Coord. Transf. I.S.
(COM, CORBA, Java)

Abstract models Behavior
ISO DIS 19111 (Spatial
Referencing by Coordinates)

OGC’s Topic 2 (Spatial
Reference Systems)

Table 8. Coordinate Transformation
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Abstract model
,62
V�GUDIW�VWDQGDUG�RQ�6SDWLDO�5HIHUHQFLQJ�E\�&RRUGLQDWHV�DQG�2*&
V�$EVWUDFW�6SHFLILFDWLRQ�RQ�
6SDWLDO�5HIHUHQFH�6\VWHPV��ERWK�PHQWLRQHG�HDUOLHU��SURYLGH�JHRGHWLF�GHILQLWLRQV�DQG�SULQFLSOHV�
EHKLQG�FRRUGLQDWH�WUDQVIRUPDWLRQV�

b. Gazetteer

*D]HWWHHUV�SURYLGH�DFFHVV�WR�JHRVSDWLDO�GDWD�LQGH[HG�E\�SODFH�QDPHV�UDWKHU�WKDQ�E\�FRRUGLQDWH�
ORFDWLRQV��7DEOH���VXPPDUL]HV�VWDQGDUGV�UHODWHG�WR�JD]HWWHHU�VHUYLFHV��

Implementation Specifications
2*&
V�*D]HWWHHU�6HUYLFH�LQIRUPDO�'LVFXVVLRQ�3DSHU�SURSRVHV�D�JD]HWWHHU�PRGHOHG�DIWHU�WKH�:HE�
0DS���:HE�)HDWXUH�6HUYLFH��LQ�WHUPV�FRQVLVWHQW�ZLWK�,62
V�DEVWUDFW�PRGHO�IRU�*HRJUDSKLF�
,GHQWLILHUV��VHH�EHORZ���+RZHYHU��UDWKHU�WKDQ�DVVXPH�JHRJUDSKLF�LGHQWLILHUV�DV�LWV�LQSXW��LW�DFFHSWV�
LQIRUPDO�SODFH�QDPHV�DQG�OHWV�FOLHQWV�FKRRVH�DPRQJ�DOO�WKH�FRUUHVSRQGLQJ�JHRJUDSKLF�LGHQWLILHUV�

2*&
V�LQIRUPDO�'LVFXVVLRQ�3DSHUV�RQ�*HRSDUVHU�DQG�*HRFRGHU�VHUYLFHV�GHILQH�DGGLWLRQDO�:HE�
EDVHG�VHUYLFHV�WKDW�XVH�D�*D]HWWHHU�VHUYLFH�WR�LGHQWLI\�SODFH�QDPHV�LQ�GRFXPHQWV��DQG�WR�WLH�WKHP�WR�
IHDWXUHV�UHSUHVHQWLQJ�WKHLU�JHRJUDSKLF�ORFDWLRQV�

Abstract model
,62
V�GUDIW�VWDQGDUG�RQ�6SDWLDO�5HIHUHQFLQJ�E\�*HRJUDSKLF�,GHQWLILHUV�GHILQHV�WKH�UHODWLRQVKLS�
EHWZHHQ�JHRJUDSKLF�LGHQWLILHUV��WKDW�LV��SODFH�QDPHV�WKDW�KDYH�EHHQ�TXDOLILHG�HQRXJK����H�J����3DULV��
7H[DV�����WR�GHVLJQDWH�H[DFUWO\�RQH�ORFDWLRQ��DQG�JHRJUDSKLF�SRVLWLRQV��DQG�WKH�FRUUHVSRQGLQJ�
UHTXLUHPHQWV�IRU�JD]HWWHHUV�

c. Other geoprocessing services

,62
V�DQG�2*&
V�JHQHUDO�WD[RQRPLHV�PHQWLRQ�D�ODUJH�QXPEHU�RI�XVHIXO�JHRSURFHVVLQJ¬�VHUYLFHV��
PRVW�RI�ZKLFK�FXUUHQWO\�H[LVW�RQO\�DV�LQWHUQDO�VRIWZDUH�IXQFWLRQV¬�UDWKHU�WKDQ�DGGUHVVDEOH�VHUYLFHV��
VSHFWUDO�FODVVLILFDWLRQ��IHDWXUH�JHQHUDOL]DWLRQ��HWF��,W�LV�H[SHFWHG�WKDW�PRVW�RI�WKHVH�ZLOO�VKDUH�D�
�FRPPRQ�WUXQN��RI�PHWDGDWD�DQG�LQWHUIDFH���EHKDYLRU��WR�EH�GHILQHG�LQ�WKH�JHQHUDO�VHUYLFH�PRGHO�

References

Standards bodies

Service Invocation

Implementation
specifications

Interface:
OGC Gazetteer Service DCIS
OGC Geoparser Service DCIS
OGC Geocoder Service DCIS

Abstract models Behavior
ISO 19112 (Spatial Referencing
by Geographic Identifiers)

Table 9. Gazetteers
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(XURSHDQ�3HWUROHXP�6XUYH\�*URXS��(36*�
¬¬¬�KWWS���ZZZ�HSVJ�RUJ
)HGHUDO�*HRJUDSKLF�'DWD�&RPPLWWHH��)*'&�
¬¬¬�KWWS���ZZZ�IJGF�RUJ
,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��,62�
¬¬¬�KWWS���ZZZ�LVR�FK
,62�7HFKQLFDO�&RPPLWWHH�RQ�*HRJUDSKLF�,QIRUPDWLRQ�*HRPDWLFV��7&����
¬¬¬�KWWS���ZZZ�VWDWNDUW�QR�LVRWF���
2SHQ*,6�&RQVRUWLXP��2*&�
¬¬¬�KWWS���ZZZ�RSHQJLV�RUJ
:RUOG�:LGH�:HE�&RQVRUWLXP��:�&�
¬¬¬�KWWS���ZZZ�Z��RUJ

OpenGIS implementation specifications

Adopted technology
&DWDORJ�$FFHVV
¬¬¬�KWWS���ZZZ�RSHQJLV�RUJ�WHFKQR�VSHFV��������SGI
&RRUGLQDWH�7UDQVIRUPDWLRQ�6HUYLFHV
¬¬¬�KWWS���ZZZ�RSHQJLV�RUJ�WHFKQR�VSHFV��������SGI
*HRJUDSK\�0DUNXS�/DQJXDJH��*0/�
¬¬¬�KWWS���ZZZ�RSHQJLV�QHW�JPO��������*0/��KWPO
*ULG�&RYHUDJHV�$FFHVV
¬¬¬�KWWS���ZZZ�RSHQJLV�RUJ�WHFKQR�VSHFV��������SGI
6LPSOH�IHDWXUHV�DFFHVV�IRU�&25%$
¬¬¬�KWWS���ZZZ�RSHQJLV�RUJ�SXEOLF�VIU��VIFRUEDBUHYB�B��SGI
6LPSOH�IHDWXUHV�DFFHVV�IRU�2/(�&20
¬¬¬�KWWS���ZZZ�RSHQJLV�RUJ�WHFKQR�VSHFV��������SGI
6LPSOH�IHDWXUHV�DFFHVV�IRU�64/
¬¬¬�KWWS���ZZZ�RSHQJLV�RUJ�WHFKQR�VSHFV��������SGI
:HE�0DS�6HUYLFH
¬¬¬�KWWS���ZZZ�RSHQJLV�RUJ�WHFKQR�VSHFV��������SGI
7XWRULDOV�RQ�2*&�:HE�0DSSLQJ�6HUYLFH
¬¬¬�KWWS���RFHDQHVLS�MSO�QDVD�JRY�HVLSGH�JXLGH�KWPO
¬¬¬�KWWS���ZZZ�LQWO�LQWHUIDFHV�QHW�FRRNERRN�:06�

Draft candidate technology
%DVLF�6HUYLFHV�0RGHO�GLVFXVVLRQ�SDSHU
¬¬¬�KWWS���ZZZ�RSHQJLV�RUJ�WHFKQR�GLVFXVVLRQV�������U��SGI
)HDWXUH�*HRPHWU\�5HTXHVW�)RU�3URSRVDOV
¬¬¬�KWWS���ZZZ�RSHQJLV�RUJ�WHFKQR�UIS���SGI
*D]HWWHHU�6HUYLFH�'LVFXVVLRQ�3DSHU
¬¬¬�KWWS���ZZZ�RSHQJLV�RUJ�WHFKQR�GLVFXVVLRQV��������SGI
*HRSDUVHU�'LVFXVVLRQ�3DSHU
¬¬¬�KWWS���ZZZ�RSHQJLV�RUJ�WHFKQR�GLVFXVVLRQV��������SGI
*HRFRGHU�'LVFXVVLRQ�3DSHU
¬¬¬�KWWS���ZZZ�RSHQJLV�RUJ�WHFKQR�GLVFXVVLRQV�������U��SGI
/RFDWLRQ�2UJDQL]HU�)ROGHU��/2)��'LVFXVVLRQ�3DSHU
¬¬¬�KWWS���ZZZ�RSHQJLV�RUJ�WHFKQR�GLVFXVVLRQV��������SGI
3URMHFW�'RFXPHQW����������8VHU�LQWHUDFWLRQ�ZLWK�JHRVSDWLDO�GDWD�
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¬¬¬�KWWS���IHDWXUH�RSHQJLV�RUJ�PHPEHUV�DUFKLYH�DUFK����������SGI
3URMHFW�'RFXPHQW����������,QWHUDFWLYH�3RUWUD\DO�
¬¬¬�KWWS���IHDWXUH�RSHQJLV�RUJ�PHPEHUV�DUFKLYH�DUFK����������SGI
3URMHFW�'RFXPHQW��������U��SGI��;0/�HQFRGLQJ�RI�FRRUGLQDWH�UHIHUHQFH�SDUDPHWHUV�
¬¬¬�KWWS���IHDWXUH�RSHQJLV�RUJ�PHPEHUV�DUFKLYH�DUFK���������U��SGI
6W\OHG�/D\HU�'HVFULSWRU�'LVFXVVLRQ�3DSHU
¬¬¬�KWWS���ZZZ�RSHQJLV�RUJ�WHFKQR�GLVFXVVLRQV��������SGI
:HE�&RYHUDJH�6HUYLFH�'LVFXVVLRQ�3DSHU
¬¬¬�KWWS���ZZZ�RSHQJLV�RUJ�WHFKQR�GLVFXVVLRQV��������SGI
:HE�)HDWXUH�6HUYLFH�5HTXHVW�)RU�&RPPHQWV
¬¬¬�KWWS���ZZZ�RSHQJLV�RUJ�WHFKQR�GLVFXVVLRQV��������SGI
:HE�5HJLVWU\�6HUYHU�'LVFXVVLRQ�3DSHU
¬¬¬�KWWS���ZZZ�RSHQJLV�RUJ�WHFKQR�GLVFXVVLRQV�������U��SGI
;0/�IRU�,PDJH�DQG�0DS�$QQRWDWLRQV��;,0$��'LVFXVVLRQ�3DSHU
¬¬¬�KWWS���ZZZ�RSHQJLV�RUJ�WHFKQR�GLVFXVVLRQV��������SGI

OpenGIS Abstract specifications
7RSLF�����,QWURGXFWLRQ
¬¬¬�KWWS���ZZZ�RSHQJLV�RUJ�SXEOLF�DEVWUDFW�������U��SGI
7RSLF�����)HDWXUH�*HRPHWU\
¬¬¬�KWWS���ZZZ�RSHQJLV�RUJ�SXEOLF�DEVWUDFW�������U��SGI
7RSLF�����6SDWLDO�5HIHUHQFH�6\VWHPV
¬¬¬�KWWS���ZZZ�RSHQJLV�RUJ�SXEOLF�DEVWUDFW�������U��SGI
7RSLF�����)HDWXUHV
¬¬¬�KWWS���ZZZ�RSHQJLV�RUJ�SXEOLF�DEVWUDFW�������U��SGI
7RSLF�����&RYHUDJHV
¬¬¬�KWWS���ZZZ�RSHQJLV�RUJ�SXEOLF�DEVWUDFW��������SGI
7RSLF�����)HDWXUH�5HODWLRQVKLSV
¬¬¬�KWWS���ZZZ�RSHQJLV�RUJ�SXEOLF�DEVWUDFW�������U��SGI

ISO abstract models
,62��������5HIHUHQFH�0RGHO�
¬¬¬�KWWS���ZZZ�VWDWNDUW�QR�LVRWF����SURWGRF�',6�',6������SGI
,62��������6SDWLDO�6FKHPD�
¬¬¬�KWWS���ZZZ�VWDWNDUW�QR�LVRWF����SURWGRF����Q��������Q�����SGI
,62��������7HPSRUDO�6FKHPD�
¬¬¬�KWWS���ZZZ�VWDWNDUW�QR�LVRWF����SURWGRF�',6�',6������SGI
,62��������6SDWLDO�5HIHUHQFLQJ�E\�&RRUGLQDWHV�
¬¬¬�KWWS���ZZZ�VWDWNDUW�QR�LVRWF����SURWGRF�',6�',6������SGI
,62��������6SDWLDO�5HIHUHQFLQJ�E\�*HRJUDSKLF�,GHQWLILHUV�
¬¬¬�KWWS���ZZZ�VWDWNDUW�QR�LVRWF����SURWGRF����Q��������Q�����SGI
,62��������0HWDGDWD�
¬¬¬�KWWS���ZZZ�VWDWNDUW�QR�LVRWF����SURWGRF����Q��������Q�����SGI
,62��������3RUWUD\DO�
¬¬¬�KWWS���ZZZ�VWDWNDUW�QR�LVRWF����SURWGRF����Q�������Q����3')
,62��������6HUYLFHV�
¬¬¬�KWWS���ZZZ�VWDWNDUW�QR�LVRWF����SURWGRF����Q��������Q�����SGI
,62��������6FKHPD�IRU�&RYHUDJH�*HRPHWU\�DQG�)XQFWLRQV��
¬¬¬�KWWS���ZZZ�VWDWNDUW�QR�LVRWF����SURWGRF����Q�����UHDGPH�KWP
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,62����������6LPSOH�)HDWXUHV�&RPPRQ�$UFKLWHFWXUH�
¬¬¬�KWWS���ZZZ�VWDWNDUW�QR�LVRWF����SURWGRF�',6�',6��������SGI
,62��������:HE�0DSSLQJ�
¬¬¬�KWWS���ZZZ�VWDWNDUW�QR�LVRWF����SURWGRF����Q�������Q����3')�

Common encodings

Coverages
'7('
¬¬¬�KWWS���ZZZ�QLPD�PLO�SXEOLFDWLRQV�VSHFV�SULQWHG������$������$B'7('�SGI
(DUWK�6FLHQFH�0DUNXS�/DQJXDJH
¬¬¬�KWWS���HVPO�LWVF�XDK�HGX
*HR7,))
¬¬¬�KWWS���ZZZ�UHPRWHVHQVLQJ�RUJ�JHRWLII�JHRWLII�KWPO
+')�(26
¬¬¬�KWWS���KHLQHNHQ�JVIF�QDVD�JRY�
1,7)
¬¬¬�KWWS���ZZZ�LVPF�QLPD�PLO�QWE�EDVHOLQH������KWPO
;')
¬¬¬�KWWS���WDUDQWHOOD�JVIF�QDVD�JRY�[PO�;')BKRPH�KWPO

Maps
*HR7,))
¬¬¬�KWWS���ZZZ�UHPRWHVHQVLQJ�RUJ�JHRWLII�JHRWLII�KWPO
-RLQW�3KRWRJUDSKLF�([SHUWV
�*URXS��-3(*�-),)�
¬¬¬�KWWS���ZZZ�IDTV�RUJ�IDTV�MSHJ�IDT�
3RUWDEOH�1HWZRUN�*UDSKLFV��31*�
¬¬¬�KWWS���ZZZ�OLESQJ�RUJ�SXE�SQJ�
6FDODEOH�9HFWRU�*UDSKLFV��69*�
¬¬¬�KWWS���ZZZ�Z��RUJ�*UDSKLFV�69*
7DJJHG�,PDJH�)LOH�)RUPDW��7,))�
¬¬¬�KWWS���ZZZ�OLEWLII�RUJ

Metadata and services discovery

FGDC Metadata standard
&RQWHQW�6WDQGDUG�IRU�'LJLWDO�*HRVSDWLDO�0HWDGDWD
¬¬¬�KWWS���ZZZ�IJGF�JRY�PHWDGDWD�FRQWVWDQ�KWPO
7XWRULDOV�RQ�WKH�)*'&�0HWDGDWD�VWDQGDUG
¬¬¬�KWWS���ZZZ�OLF�ZLVF�HGX�PHWDGDWD�PHWDSULP�KWP
¬¬¬�KWWS���EDGJHU�VWDWH�ZL�XV�DJHQFLHV�ZOLE�VFR�PHWH[�
)*'&�0HWDGDWD�'7'
¬¬¬�KWWS���ZZZ�IJGF�JRY�PHWDGDWD�IJGF�VWG����������GWG

Z39.50 Catalog access
&DWDORJ�,QWHURSHUDELOLW\�3URWRFRO��&,3�
¬¬¬�KWWS���ZZZ�GIG�GOU�GH�IWS�SXE�&,3BGRFXPHQWV�FLS����
&,3�*(2�DOLJQPHQW
¬¬¬�KWWS���ZZZ�GIG�GOU�GH�IWS�SXE�&,3BGRFXPHQWV�FLSBJHRBDOLJQPHQW
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*(2�SURILOH
¬¬¬�KWWS���ZZZ�EOXHDQJHOWHFK�FRP�6WDQGDUGV�*HR3URILOH�JHR���KWP
=�����
¬¬¬�KWWS���ZZZ�QLVR�RUJ�]�����KWPO
¬¬¬�KWWS���ZZZ�ORF�JRY�]�����DJHQF\�

Web-based service discovery
6LPSOH�2EMHFW�$FFHVV�3URWRFRO��62$3�
¬¬¬�KWWS���ZZZ�Z��RUJ�75�62$3�
8QLYHUVDO�'HVFULSWLRQ��'LVFRYHU\��DQG�,QWHJUDWLRQ��8'',�
¬¬¬�KWWS���ZZZ�XGGL�RUJ
:HE�6HUYLFHV�'HVFULSWLRQ�/DQJXDJH��:6'/�
¬¬¬�KWWS���ZZZ�Z��RUJ�75�ZVGO

Other standards
(36*�&RRUGLQDWH�V\VWHPV�GDWDEDVH
¬¬¬�KWWS���ZZZ�LKVHQHUJ\�FRP�HSVJ�HSVJBY���]LS


